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REPAIRS ON TRANSPORT AIRPLANES

T, PURPOSE. This AdvMisormCircear (AL) provides instructions to ensure

continued airworthimess of structurall repairs on transport category alrplames
It addresses the approvall procedures to follow when making structwral repairs
to structure certificated under the damage tolerance requirements of § 25.571
of the Federd] Aviatiom Regulations (FAR), Amendment 25-45, and to type
desigmns with Suppllemertd] Inspection Documenmts (SIDs) which were based on
these criteriia. The methods provided herein are not the only means acceptaiblle
for showing compliamce with the applicablle portions of § 25.1%529 and Appendix
H of Part 25. The Federal Aviation Administratiom (FAR) willl consider other
methods of compliance the applicant may elect to presemt.

43.RELATEthe FAFARSECTIONS.  Sections 1.1, 2ILBM(c), 21.50, 25.571, 25.1529, and
Appendix H of Part 25. Appendix A of Part 43.

3. BACKGROUND. The curremt industry procedure for repairing structwrall
elements is to first classify the repair as either major or minor in
accordamoe with the definitions set forth in § 1.1 and Appendix A of Part 43.
The FAA-approxd] procedures depend on the classificatiom of the repair. The
structure is then restored to the origimall certificatiom status; either
safe-life, fail-saffe, or damage tolerant and approved in accordance with
established procedluess. The definitions of major and minor have historically
been subject to widely varyimng application by maintenamce and inspectiian
persommell.. In order to standardize the application of the term major repaiir,
the FAA published a list of parts and types of repairs considered major in
Civill Aeronautics Manuall (CAM) 18 in 1953. This was later adopted as Appendix
A of Part 43. This standardized list of major repairs has in some cases
resulted in the classification of minor repairs as major simply because the
list has not been updated to include evolvimg airplane desigm and construction
techniques and it is not practicall to tailor the list to individuall airplane
models.. There is no attempt in this AC to redefine the terms major or minor
as defined in Parts 1 and 43 of the FAR. Rather, the intent of this AC is to
ensumamage tolerant structure willl remain damage tolerant after it has been
repaired.

The advent of damage tolerant desigm in modern transport category
airplames further complicated the approxd] procedures for repairs by
introducimg the need for additiomall testimg and/or analysiis in order to assess
the long term effects of repairs on damage tolerant structure. Although the
repairs may be structurally sound and airworthy when completsil, it is not
practicall in many instances to complete the damage tolerance evaluation for
long term airworthimess prior to returmimyg the airplane to service. This
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necessitates an interim repair approvall where the repair is found to be
structurally sound relatiwe to static strength but has not been analyzed for
long term airworthimness effects. The finall approvall of the repair is made
shortly thereafter and before long term fatigue effects are manifested. This
AC provides guidance to airplame manufacturers and to those authorized to
repair structumes,, in cases where this two-phase approwvall process is

necessanmy..
4, DEFINITION OF TERMS.

a. Damage tolerance meams that the structure has been evaluated to
ensure that should serious fatigue, corrosii@n, or accidemtzll damage occur
within the operatiwnd]l life of the airplame, the remaining structure can
withstand reasonable loads without failure or excessive structurall deformation
untill the damage is detectedl.

b. Fail-safe meams the structure has been evaluated to assure that
catastrophic failure is not probable after fatigue failure or obviows partiisl
failure of a single, principall structurall element.

c. Safe-life means that the structure has been evaluated to be able to
withstand the repeated loads of variable magnitude expected during its service
life without detectable cracks..

d. Primary structwre is structume that significantly contributes to the
carryimg of flight, ground, or pressure loads. It is also known as a
structurally significant item (SSI).

e. Princigall structurall elememts (PSE) are those elements of primary
structure which contribute significantly to carrying flight, groumd,, and
pressurization loads, and whose failure could result in catastrophic failure
of the airplame.

f. Single load path is where the applied loads are eventually
distributed through a single member, the failure of which would result in the
loss of the structundl capability to carry the applied loads.

g. Multiple load path is identifiedl with redundant structures in which,
(with the failure of individuall elements)) the applied loads would be safely
distributed to other load-carrying members.

5. GUIDANOE. Appendix H of Part 25 specifies the generall requirements for
the preparation of instructiams for contimuedl airworthiness as required by

§ 25.1529. The following guidance is to be used in conjunction with Appendix
H and other related regulatioms.

a. Structwrdl Repair Manual. The applicamt should include in the
maintenance instructions required by Appendix H, paragraph H25.3(b),, a
structurall repair manuall (SRM) which descrilbes the types of structuwal repairs
anticipated in service. This SRM should be reviewed and approved by the FAA.
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b. Princi r 1 . The SRM should identifyy all PSE's
and primary structure requiring approved repair data. Examples of PSE's may
be found in Advisory Circular 25.571-IA, Damage Tolerance and Fatigue
Evaluati@n of Structure, dated 3/5/86.

C. Repair Documsntatibon. Any repair to a PSE or primary structure,
includimg the removall of cracks and corresian, requires some form of approvall
whether deemed “major" or "minor" under the definition of Part 1 and the
provisions of Part 43. The SRM should provide criteria for determimimg if the
repair warrants FAA engineering approvall. 1In generall,, repair to a PSE or
primary structure requires FAA engineering approvall. Such approvall is usually
accomplished by the FAA, a designated engineering representatiwve, or a Speciisl
Federal Aviation Regulations (SFAR) 36 authorized staff.

d. Substantiatimm Repairs. Additiamslly, the SRM should provide
guidance to repairers as to what substantiating data is necessary to show that
the repair complies with certification requirements. This guidance should
address repairs to PSE's and primary structure for which no FAA-approved or
acceptable data currently exists. 1t should identify the applicable
certification requirements and describe acceptable methods for demonstratiimg
compli@nm=. The SRM must telll the repairer that FAA approwvall is required for
such repairs.

e. Basis for InspPectiam Program. The basis for an inspecti@n program

for repairs certified hereim willl be contaimedl in a future revision to AC
25.571-1A.

f. Two Stage Structwrdl Evaluatii@n.

(1) Applicants may elect to allow two-stage repair approwvall in
which the basic structwra] evaluation shows that the repair willl meet
immediate and short term strength requirements (ultimate strengtih) but a more
extensive investigation is required to show long-term strength requirenmsriss.
If the applicant elects this optiom he must schedule the completion of the
evaluation such that the airplame is not subjectedl to the risk of structwrall
failure due to fatigue in the interiim. For example, a two-stage evaluation
may be recommended where;

(i) A static structurall strength evaluation is made prior to
release of the airplane into service with a stated time for completion of the
damage tolerance evalumttiion, and

(ii) A damage tolerance evaluation of the repair is made withiim
the prescribed time period after this interim release. The finall evaluation
must reflect any changes in the related inspectian program, includimg
thresholld,, intervall, and inspection procedure.

(2) Finall repair approxdl should not be made untill a damage
tolerance evaluation has been completed and has shown that the repair is
adequate to assure continued airworthiimesss. The time period established for
completion of the approvall should be based on techmiicl,, logistic and
recordkeeping considerations. Due to the logistics and recordkeeping
requirements and the ability of the operator to realistically track follow-am
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technicall approvall programs, a time period for completiom of the approvall
process that does not exceed 12 months is generally adequate for most
structurall repairs. This time period is justified based on the assumed
inherent crack free performance of structure designed to maintaim its initiall
strengtlh levell for the lifetime of the structure.

(3) Procedures must be established by the operator as agreed upom
by the manufacturer, with approvall from the cognizant Aircraft Certification
Office, which would assure timely completian of the approvall process.. These
procedumes should also provide for audits to ensure that interim repairs are
finalized as schedufled.

g. Specidall Qualificatitoms. Guidamce should be provided with regard to
the qualifications of persoms evaluating and approving repairs made to certaim
PSE's which have speciall design consideratitors. For example, a particular
design may include certaim PSE‘s having damage tolerant structure requiring a
person who has comprehensive knowledge of the specific design philesaphy,
loading spectrum, and fracture mechanics techniques used in that particular
design. Due to these qualifications of the specialliistt,, responsibility for the
assessment may be restricted to staff members of the airframe manufacturer,
certaim designated engineering representatiivss, the FAA, or certain SFAR 36
engineering staff persommell.. The FAA Aircraft Certification Offices should
provide guidance in regard to qualifications of persommnsl..

h. Logic Diagram. The logic diagram in Figure 1 is provided to assist
in the determinatiam of when FAA Engineeriimg approvall is required for a repair
to damage tolerant structure. The decisii@n process begins when it has been
determined that structwral damage has occurred to a PSE.
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The following guidance is offered for use with the logic diagram:

(1) Determine if the repair can be accompll ished using standamrdl
methods defined in the SRM for the particular airplame. These standard repair
methods may be simple or complex; for example:

(i) Blend out - Tlocall..

(ii) Replacement with identiiczd] part.
(iii) Oversize attachment.

(iv) Reducti@an of edge distance.

(2) For damage not covered by an SRM procedure determine if an FAA
approved repair exists or if other means of repair acceptable to the FAA
exists; for examplle:

(i) FAA approved repair.

(ii) Service Bulletim (FAA or DER approwvet))..
(iii) AIl operators letter (FAA or DER approwved))..
(iv) FAR 36 repair previously approved.

(3) Once it has been determined that the damage or repair does not
affect primary structure (PSE) then it must be determined whether it affects
other criteria in the major repair definition of § L.1;i.e., systems, weight
and balance, aerodymamiiss, or airplame performmmce.

(4) If it has been determined that a repair must be submitted for FAA
approvall, and cannot be shown to have prior approvall or other acceptable data,
it may be approved by the FAA, a designated engineering representatiive, or an
SFAR 36 authoriithy..

o S

DAVID G. HMIEL
Acting Managmr,, Transport Airplane Directorate
Aircraft Certificatian Service, ANM-100
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